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The Seventh International Conference on Modulated Semiconductor Structures was held in Madrid, 
Spain during the period July 10-14, 1995. With about 230 participants, the conference was a 
comfortable size. There were no parallel sessions and people were easily accessible for discussions. 
This conference was chaired by Dr Carlos Tejedor of the Universidad Autonoma de Madrid, and 
Dr Luis Vina headed the program committee. Overall, the conference had a well balanced program 
ranging from the basic physics of modulated semiconductor structures to material properties and 
device applications for advanced electronics. 
T 
he sessions and invited speak- 
ers, with the titles of their 
talks, are as follows (includ- 
ing poster sessions): 
• Lasers: F. Capasso, "Quantum Cas- 
cade Lasers" 
• W. Wegscheider et al., "Strong 
Magnetic Field Dependence of La- 
ser Emission from Quantum Wires 
Formed by Cleaved Edge Over- 
growth" 
• Transport and tunnelling: M. Hei- 
blum et al., "Coherence and Phase 
Sensitive Measurements in a Quan- 
tum Dot" 
• Magnetotransport: T. M. From- 
hold, "Chaos in Magnetotunnel- 
ling" 
• Transport, wires, dots & devices: (38 
posters) 
• Ultrafast spectroscopy: K. Leo, 
"Nonlinear Optical Studies of Bloch 
Oscillations" 
• Optical excitation: (no invited paper 
at this session) 
• New optical devices and Microcav- 
ities: R. H. Fried, "Polymer Light 
Figure 1.1-V for two SLSB diodes; (17-23) and 
(20-23) give effective barrier heights of  I eV and 
1.7 eli, respectively. Note that G-V shows no 
conduction peaks near the origin indicating 
the lack of  defects in the energy gap. The 
device size is 10 lam × 10 larn isolated 
by field oxide on n-type silicon wafer 
with resistivity - 0.06 ~cm. 
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Emitting Diodes" 
• Wide gap and SiGe: D. R. Yakov- 
lev, "Magneto-optical Studies of 
Semiconductor Superlattices" 
• Quantum wells, supedattices & new 
systems: (38 posters) 
• Wires: F. Rossi et al., "V-grooved 
Quantum Wires as Prototype 1D- 
systems: Theory & Experiments" 
• Local probes: H. F. Hess, "Near 
Field Spectroscopy of Quantum 
Wells" 
• Strain and pressure: (no invited 
paper at this session) 
• Self-organized growth I: R. Notzel, 
"Self Organized Growth of Quan- 
tum-Dot Structures". N. N. Ledent- 
sov et al., "Ordered Arrays of 
Quantum Dots: Formation, 
Electronic Spectra & Relaxa- 
tion Phenomena" 
• Sel f -organized growth II: J. 
Gerard,  "Self Organized 
Growth & Optical Study of 
InAs-GaAs Quantum Boxes". 
D. Leonard, "Charge Tunable 
InGaAs Quantum Dots" 
• Growth & spectroscopy: (39 
posters) Devices and applica- 
tions: N. Yokoyama, "Quan- 
tum Funct ional  Devices for 
Advanced Electronics" 
SLSB and Silicon 
There were many meritorious papers 
among both the oral and poster 
sessions, including a post-deadline 
poster presented by Ray Tsu et al., 
entitled "An Epitaxial Si/SiO2 Super- 
lattice Barrier". In this poster, the 
authors reported the observation of a 
barrier consisting of alternate mono- 
layers of adsorbed oxygen sand- 
wiched between thin layers of 
epitaxial silicon deposition, resulting 
in a strain layer superlattice barrier 
(SLSB). They showed that the SLSB 
is epitaxial whenever the adsorbed 
oxygen is less than five Langmuir*, 
and the SLSB exhibits blocking, a 
barrier in tunnelling, with an effective 
barrier height of more than 1 eV. The 
experimental tunnelling results of Tsu 
et al., which confirm the existence of 
this barrier are shown in Figure 1. 
It brings into focus the possibility 
of silicon based quantum devices for 
room temperature operation. This 
can be of major importance in view 
of the overwhelming industrial invol- 
vement with silicon and silicon pro- 
cessing technology. 
There were other interesting papers 
concerned with silicon. P. Beton et al., 
reported the fabrication of silicon 
nanostructures by controlled sidewall 
oxidation, in the arena of anisotropic 
etching techniques. H. Mimura et al., 
reported electroluminescence in por- 
ous silicon and porous silicon carbide 
with spectra in the red, ,green and 
blue. J. Christen succeeded in produ- 
cing silicon fragment growth from 
amorphous ilicon utilizing defect 
tracks produced by the diffusion of 
metal clusters uch as Ni. Blue photo- 
luminescence was observed to origi- 
nate from these filaments. Z. H. Lu et 
al., reported photoluminescence at 2.3 
eV from a superlattice consisting of 
Si/SiO. Another paper of interest 
i 
"The prospect of such a Si-based 
epitaxial barrier opens the door to 
quantum confinement and the whole 
spectrum of quantum phenomenology 
in silicon, which has hitherto been 
restricted to III-V semiconductors." 
relating to silicon is the work of 
Sanchez-Garcia et al., concerning 
optical and electrical characterization 
of GaN layers grown on silicon and 
sapphire substrates. 
The subject of self-organized 
growth was also a focal point of 
attention at MSS7. In addition to J. 
Gerard's talk on growth of InAs- 
GaAs quantum dots, D. Leonard 
and N. Ledentsov et al., presented 
several papers on self-organized 
growth. Basically, ordered arrays of 
InAs islands are formed on a 
GaAs(100) surface. Strain relaxation 
on facet edges and island interaction 
via the strained substrate act as 
driving forces for the formation of 
ordered arrays of uniform, strained 
InAs islands. 
Tunnelling 
Single electron tunnelling through 
laterally confined asymmetric dou- 
ble-barrier heterostructures [1] was 
studied experimentally b T. Schmidt 
et al., to determine its dependence on 
electron accumulation i  the confined 
quantum dot structure. In the strong 
charging case, they observed current- 
voltage staircases with smooth pla- 
teaus, whereas they found an intricate 
fine structure volving on top of the 
plateaus under weak charging condi- 
tions. Employing high magnetic fields 
in single-electron-tunnelling spectro- 
scopy, they demonstrated that the fine 
structure has contributions from both 
tunnelling through excited quantum 
dot levels and fluctuations of the local 
density of states in the emitter. A 
particularly interesting theory paper 
on quantum chaotic transport in 
double barrier tunnel structures [2] 
was presented by T. M. Fromhold et 
al. In this, the authors examined the 
chaotic dynamics of electrons in a 
GaAs quantum well subject o a tilted 
high magnetic field inducing quanti- 
zation effects in the energy spectrum 
and wavefunctions of the well in 
conjunction with both .barriers, 
and a uniform, finite electric 
field impressed on the whole 
system. They show that double 
barrier tunnelling transitions 
into scarred states dominate 
the current-voltage curves (for 
well width -20 nm and B = 35 
T), yielding series of resonant 
peaks as recently observed in 
magnetotunnelling experiments. 
For wider wells -120 nm, indi- 
vidual energy levels are not resolved 
because of phonon broadening, and 
such definition is not available. 
Bloch oscillationst 
Notwithstanding the fine silicon work 
presented at MSS7, there was, of 
course, a strong concentration of 
attention to work relating to GaAs 
at the conference. Several interesting 
papers on Bloch oscillations under- 
scored the importance of GaAs as the 
present material of choice for the 
fabrication of st/perlattices and ob- 
servation of their most interesting 
quantum mechanical properties. K. 
Leo talked about nonlinear optical 
studies of Bloch oscillations [3], em- 
ploying femtosecond laser pulses 
which excite a coherent superposition 
of several Wannier-Stark states in a 
biased GaAs/AIGaAs superlattice. 
These studies produced the first 
time-resolved observation of Bloch 
oscillations in four-wave-mixing ex- 
periments involving nonlinear inter- 
band polarization as well as Bloch 
oscillations involving intraband po- 
larization and tunable THz emission. 
T. Dekorsy et al. [3], having already 
observed Bloch oscillations by means 
of a transmittive lectro-optic sam- 
pling experiment involving anisotro- 
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pic modulation of the refractive in- 
dex, reported new work at MSS7 on 
optically excited Bloch oscillations in 
GaAs/AlxGa~_xAs superlattices. In 
particular, they found clear differ- 
ences between Bloch oscillations per- 
formed by excitonic wavepackets and 
those of electronic wavepackets in 
continuum states. 
Furthermore, J. Manzoli reported 
an interesting self-consistent compu- 
ter simulation of Bloch oscillations 
for a GaAs-based superlattice in a 
bias electric field [4]. It may be worth 
noting that there has already been a 
theoretical prediction of Bloch oscil- 
lations in the transient macroscopic 
current response [5] of a biased super- 
lattice, awaiting experimental verifi- 
cation. 
Nanoelectronics 
In his talk "Quantum Functional 
Devices for Advanced Electronics", 
N. Yokoyama et al., focused on the 
need to continue basic research on 
nanometer scale devices, where quan- 
tum phenomenology plays a central 
role in device function. They pointed 
to the importance of cultivating a new 
"nanoelectronics" for the next cen- 
tury, reviewing their research activ- 
ities on quantum functional devices 
and describing their intended research 
for the future. They discussed the 
Resonant-Tunnelling Hot Electron 
Transistor (RHET) [6] and advanced 
RHET technologies; emerging tech- 
nologies toward terabit memories, 
fabrication of quantum boxes, hetero- 
epitaxial metal film growth on semi- 
conductor substrates; and quantum 
functional devices for room tempera- 
ture operation. 
The realization of these technolo- 
gies should make the next century a 
profoundly interesting and exciting 
one for engineers and scientists, and 
a very fruitful one for industry, in 
once again delivering to the world 
significant lifestyle and workstyle im- 
provements based on scientific dis- 
covery and engineering ingenuity. 
The selection of MSS-7 papers and 
topics discussed here is, of course, 
biased by the filter of my own 
personal interests and predilections. 
The conference was a good one in 
terms of delivering a comprehensive 
picture of recent activity in the field of 
man-made semiconductor structures, 
including basic physics, material 
properties and device applications. 
The proceedings/workbooks will re- 
flect this more thoroughly, and 
should be consulted. 
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LETTER TO 
THE EDITOR 
I would like to rectify some 
details published in your 
IPRM 95 report (III- Vs Review 
Vol. 8, No. 4 page 22). 
You have mentioned novel 
etching techniques, which were 
developed in our labs, but 
several process-parameters and
material compositions were 
incorrectly published. 
For the record I would like 
to describe the process referred 
to which will shortly be 
published in the journal. 
We fabricated etched facet 
lasers in "bold" (InGaAsP/ 
InP) by low temperature 
(T =-5°C) chemically assisted 
ion-beam etching (CAIBE) 
using IBr3. These lasers have 
shown comparable asing 
performance to cleaved facet 
lasers. In addition, we have 
shown DFB-Gratings in InP 
fabricated by Ar/Cl-low 
temperature-CAIBE. 
In all these processes we 
have been able to use standard 
photoresist- or PMMA- 
Masks. 
Yours Sincerely, 
Juergen Daleiden, 
Fraunhofer Institut fur 
Angewandte Festkorperphysik, 
Tullastrasse 72, 
D-79108 Freiburg, 
Germany. 
Tel." [49] 761 5159 367. 
Fax: [49] 761 5159 400. 
Email: daleiden@iaffhg.de 
